Figure S1 
Figure S2
Sheet resistance R s measured at 2K using physical property measurement system (PPMS). 
Figure S3
Fitting of MC curves using Hikami-Larkin-Nagoka formula:
where  is a coefficient indicating the type of localization ( is positive for weak localization and negative for weak anti-localization),  is digamma function, and B  = ħ/4el  2 is characteristic field with l  = (D  ) 1/2 is the phase coherent length,   is the phase coherent time and D is diffusion constant. 
Figure S4
The out-of-plane magnetic properties of (Cr, Bi) 2 Se 3 (Cr-BS) and Sb-doped (Cr, Bi) 2 Se 3 (Cr-BSS) were measured by SQUID magnetometer at 2K. It's difficult to resolve the magnetic signal owing to the small amount of Cr doping level (y=0.07), Thus, for this SQUID measurement, we used thicker sample (80 QLs) with higher Cr concentration than that shown in the manuscript.
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